This paper discusses the development of a new predictor-corrector block method of order seven for direct solution of third order initial value problems. The approach adopted in the derivation of the new numerical method is interpolation and collocation whereby power series approximate solution is used as an interpolation polynomial and its highest derivative is considered as a collocation equation. The properties of the new developed method such as zero-stability, order, error constant, consistency and convergence are investigated. The new method was applied to some third order ordinary differential equations in order to examine its accuracy and the results produced are found better when compared with the existing methods in terms of error.
Introduction
Ordinary differential equations are widely applied to model real life situations particularly involving engineering problems. The third order initial value problems of ordinary differential equations of the form (1) is considered in this paper. The conventional approach for solving higher order initial value problems is by reducing them to their equivalent systems of first order ordinary differential equations and then solving by using the existing methods. This is widely discussed in Goult [5] , Lambert [7] , Lambert and Watson [8] , Fatunla [4] and Awoyemi [2] . However, this approach has some setbacks such as burden of computing and difficulties in designing computer programme which may affect the accuracy of the method in terms of error.
To overcome this drawback, direct methods for solving higher order ordinary differential equations were introduced ( [3] , [6] and [10] ). One of well-known direct methods is predictor-corrector method which approximates the numerical solution of higher order ordinary differential equations directly at one point at a time. Subsequently, block predictor-block corrector methods were introduced to enhance the former method by calculating the numerical solution of ordinary differential equations at several points simultaneously ( [1] , [12] ).
In the work done by Olabode [11] , interpolation and collocation approach was used to develop block method whereby the numerical results generated for solving some third order initial value problems are not efficient in terms of error. Recently, Kuboye and Omar [9] also proposed a numerical solution of third order ordinary differential equations using a seven-step block method via multistep collocation technique. It is found that the accuracy of the method is not encouraging. In order to improve the accuracy of the existing methods, this paper proposes a new predictor-corrector block method with step-length k=6 for solving third order ordinary differential equations in which Taylor series algorithm is used to supply the starting values in implementing the method.
Development of Block Predictor
Let power series of the form (2) be an approximate solution to (1) where k=6. The third derivative of (2) gives
Interpolating (2) . This resulted to equations in a matrix below 
In order to get the values of a's in (4), Gaussian elimination method is applied. These values of a's are then substituted into equation (2) to produce a continuous explicit scheme of the form (7) shown below is derived by evaluating equation (6) at the non-interpolating points, i.e. t = -4, -2, 0 and 1. 
The first and second derivatives of (6) 
The first and second derivatives of (7) are derived by evaluating (8) and (9) at all grid points within the interval, i.e. t = -5,-4,-3, -2, -1, 0 and 1. Therefore, equation (7) and its derivatives at point n x are combined together in a matrix which then multiplied by the inverse of the coefficients of 
The first and second derivatives of (10) give 
Development of Block Corrector
In order to develop the block corrector, equation (2) 
. This implies the zero-stability of the method. The method (13) is consistent since it is having an order greater than one. Moreover, the method is convergent because it is consistent and zero stable as well-defined by Henrici [13] .
Numerical Experiments
The following ordinary differential equations are considered in order to examine the accuracy of the new method Table 1 shows the comparison of the new method with Kuboye and Omar [9] and Olabode [11] block methods. It is apparent in Table 1 that the new method having order p=7 performed better in accuracy than the methods in Kuboye and Omar [9] and Olabode [11] even with the higher order p=8. Similarly, the numerical results produced from the new method are found to be better when also compared with Olabode [11] as shown in Table 2 .
Conclusion
The derivation of predictor-corrector block method has been considered in this paper and it was applied to some third order initial value problems. The numerical results generated revealed that the new method performed better than the existing methods in term of error and these are shown in Tables 1 and 2 . Hence, the new developed method can be employed as viable alternative for solving third order ordinary differential equations directly.
